The mechanisms of electron heating in low temperature technological plasmas are complex, diverse and not fully understood yet. However, they are fundamental for generating, sustaining and controlling such discharges. A detailed comprehension is the basis for process control and optimization based on scientific understanding of the plasma physics. This Special Issue is devoted to merging the state of knowledge and gather new ideas from theory and experiment. It aims to bridge the gap between fundamental research and application. This collection of 29 original research papers covers a wide range of discharge types and applications, including DC/RF, pulsed and wave heated plasmas operated in regimes ranging from non-local low pressure to local high pressure conditions, macro and microplasmas as well as magnetized and unmagnetized discharges.
The old, yet unresolved, issue of collisionless electron heating in capacitive RF low pressure plasmas is discussed computationally by Lafleur and Chabert. They find that the level of true collisionless/stochastic electron heating is small under typical operating conditions [1] . Brinkmann presents an extension of his RF sheath model to include thermal and dynamic effects to describe the space charge, ohmic, and ambipolar electric field correctly in capacitive RF discharges [2] and applies it to present a unified scenario of electron heating [3] . In other contributions, more specialized aspects of electron heating in capacitively coupled plasmas (CCP) are discussed such as the confinement of energetic beam electrons [4], heating mode transitions in electronegative discharges [5] , the structure of the electron velocity distribution of sheathaccelerated secondary electrons in DC/RF plasmas [6], resonance phenomena [7] , the Electrical Asymmetry Effect [8], the Electrode Impedance Effect [9] and the effect of structured electrodes on the electron heating in magnetized CCPs [10] .
With respect to inductively coupled plasmas (ICP) electron heating during the E-H mode transition is studied experimentally by Wegner et al [11] , while other papers focus on hybrid combinations of CCPs and ICPs such as often used for plasma etching and discuss topics ranging from fundamental investigations of the electron heating dynamics with and without phase-locked power sources [12, 13] to the control of electron energy distribution functions (EEDF) to enhance plasma ashing [14] .
Gosh et al and Siddiqui et al discuss electron heating in helicon plasma sources with and without microwave assistance [15, 16] .
Pulsed plasmas are frequently used for a variety of applications. Liu et al study the electron cooling and density decay in the early afterglow of a pulsed argon discharge fundamentally [17] , while Franek et al focus on diagnostics aspects by applying Optical Emission Spectroscopy (OES) to correlate metastable densities, reduced electric fields, and EEDFs [18] .
Microplasmas represent an important type of technological plasmas relevant to plasma medicine, light generation, and surface processing. Despite the high pressure Eremin et al demonstrate that non-local effects on the electron heating dynamics play an important role in atmospheric pressure plasma jets operated in the Ω-mode [19] . Other contributions discuss mode transitions in miniature dc discharges driven by an auxiliary electrode [20] and implications for fluxes to surfaces due to hot secondary electrons in dielectric barrier discharges [21] .
Schweigert et al analyze plasma breakdown in high voltage open discharges [22] , Dujko et al discuss heating mechanisms of electron swarms in RF electric and magnetic fields theoretically [23] , and Yip and Hershkowitz study EEDF control in a biased hot-filament produced argon plasma based on MacKenzie's Maxwell Demon [24] .
Finally, different aspects of plasma-surface interactions and its consequences on electron heating are covered: in CCPs, the effects of the singlet delta oxygen loss probability and the constant secondary electron emission coefficient on the electron heating in oxygen [25] and the effects of fast atoms as well as realistic energy dependent γ-coefficients in argon [26] are discussed based on simulations and experiments. Campanell et al introduce a fundamentally new effect of the self-amplification of electrons emitted from surfaces in plasmas with E B × fields [27] , while Tian and Kushner discuss the control and relevance of VUV photon fluxes in ICPs [28] . Finally, Stapelmann et al analyze implications of electron heating and non-uniformities in very high frequency (VHF) CCPs for the sterilization of medical instruments [29] .
Based on this collection of contributions from different fields of plasma physics and technology, we hope that this special issue demonstrates the enormous relevance of understanding the fundamental physics of electron heating in low temperature discharges as a basis for process optimization, technology advancements, and societal benefit. It summarizes the state-of-the-art and focuses on important open questions to trigger future fundamental and applied research in this field.
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